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Question 1(10 pts.) Determine whether following sets are subspaces of R®.

(2) { (a,b,2a — b) | a,b are real numbers}.

(®) { (a,b,a+1) | a,b are real nﬁmb'ers}.




Question 2 (10 pts.) For each of the following statements write T or F inside the
parenthesis if the statement is true or false respectively.

(1) () If span(S;) =span(Sy), then S; and .Sy have the same number of elements.

(2) () If Sis a linearly independent set, then any subset of S is also linearly independent.
(3) () Al basis of R? have two elements.

(4) () Themap T :R? — R? defined by T((z,v) = (z +y + 1,z —y) is linear.

(5) ( , ) (a cos 6 + bsin 6)? < a? + b for all real numbers a, b and 6.

(6) () If |lu +v]|* = |Ju||? = ||v|%, then u and v are orthogonal.

(7) () Let v be a vector and k be a positive integer. Then {v, kv} is linearly dependent.
(8) () The orthogonal projection onto the y-axis in R? is one-to-one.

(9) () Theset {(1,a) | a € R} is a subspace of R2.

(10) () Let A be a2x 2 matrix and b= ; LI X = {Tl} and Y = {yl} are two solutions
T2 : U2

of AX = b, then X +Y is also a solution.




1
Question 3(10 pts.) (a) Find the rank and the nullity of the matrix A = |5

3

1 -1 1
(b) Find a basis for the null space of B = 3 .
26 -3 0

(c) Determine whether v = (1,0, 0) is in the row space of the matrix C =

O = O
DN O

W O

2
1
—3



QueStion 4(10 pts') (a') Let vr = (17072:071)1'02 = (2,0,_1,3,()),'()3 = (3’07 1737 1)77-}4 =
(—4,0,2,—6,0). Find a basis for the subspace of R® spanned by {v1, v2, V3, v4}.

(b) Let wy = (1,0,2),wp = (2—1,3),ws = (0,1,2). Determine whether {wy,wo, w3} is a basis
for R3, '
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Question 5 (10 pts.) (a) Let V = My be the space of 2 x 2 matrices. Determine whether
F:V — V given by F(A) = AT is linear. Here, AT denotes the transpose of A.

(b) Is the map T : R® — R defined by T'(z,y,z) = = + 2y + z linear?



Question 6 (10 pts.) Let T be the reflection about zy-plane and let P be the orthogonal

projection onto the yz-plane.
(a) Find the standard matrices T, P and PoT.

(b) Determine whether T, P and P o T' are one-to-one.



